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Inclusion of female data is necessary for comprehensive insights into postflight orthostatic intolerance, since women comprise ϳ22% of the astronaut corps (35) .
Female astronauts are more susceptible to postflight orthostatic intolerance and presyncope than male astronauts (8, 9, 35, 64) , which may be in part due to their different mechanisms of BP regulation and the effect of spaceflight on autonomic control. Women have more parasympathetically dominated autonomic control than men during physiological stress (3, 27) , where orthostatic BP regulation occurs via parasympathetic withdrawal more than sympathetic activation (4, 14) , such that women experience a larger increase in HR than men during cardiovascular stress (35) . The opposite is true in men (3, 27) , who typically have a greater sympathetic activation than women during physiological stress (37, 56) , such that they respond to orthostatic challenges with greater increases in vascular resistance (35) . Most women, as well as a small subset of men, develop autonomic dysfunction during spaceflight (64) and have compromised sympathetic responsiveness to orthostatic stress after flight. These sex differences in autonomic control and the prevalence of autonomic dysfunction in women after spaceflight suggest there could exist a higher degree of autonomic dysfunction in women after bed rest.
Although Custaud et al. (18) did not find sex differences in the cardiac baroreflex during bed rest, this study only considered a 7-day bed rest. Most studies (1, 7, 14, 44) agree that women have lower baroreflex sensitivity than men; however, sex differences in baroreflex function after long-duration bed rest have yet to be examined. Long-duration bed rest studies are essential, particularly with the end of the Shuttle program, since future missions to asteroids or Mars will require months to years of space travel. In this study, we examined autonomic and arterial baroreflex function over a range of pharmacologically altered arterial BPs in men and women before and during a 60-day bed rest. Continuous stepwise infusions of vasoactive drugs have been previously implemented to detect baroreflex and autonomic function abnormalities in diabetic patients (23) . This methodology has also been used to study the baroreflex in men and women since adequate baroreflex function is necessary to compensate for the acute effects of the vasoactive drugs (59) . To our knowledge, this methodology has never been implemented to examine sex differences throughout longduration bed rest. The purpose of this study was to assess catecholamine, HR variability, and baroreflex sensitivity responses to continuous infusions of vasoactive drugs to determine sex differences in BP control before and during longduration bed rest. We hypothesized that the methodology used in this study would allow us to explore the steady-state properties of autonomic control throughout a large range of BPs, such that we could detect three main differences or changes: 1) a sex difference in BP regulation before bed rest, 2) the effects of bed rest leading to autonomic dysfunction, and 3) an interaction between sex and bed rest to explain contributory factors to the higher incidence of postflight orthostatic hypotension in women. Subjects were healthy, normotensive, nonsmokers, not obese, and taking no medications. Women were premenopausal, with regular menses lasting 28 Ϯ 2 days. Bed rest standard conditions were used in accordance with the National Aeronautics and Space Administration Flight Analogs Project (49) . Briefly, all subjects adhered to a strict 6°head-down tilt bed rest, 24 h/day, for up to 90 days. Diet was composed of food similar to those found in the Shuttle food system, with a carbohydrate, fat, and protein ratio of 55:30:15. Baseline caloric intake was 35.7 kcal/kg body wt, which was adjusted as necessary to maintain a weight within 3% of a subject's weight on day 3 of bed rest. All subjects were required to drink a minimum of 28.5 ml/kg of fluid each day, comprised mainly of distilled water. Subjects were not allowed nicotine, alcohol, caffeine, cocoa, chocolate, tea, or other herbal beverages. Subjects were awakened each day at 06:00 and required to begin sleep at 22:00 each day, with no napping allowed during the day. Before all test days for this study, subjects consumed a light snack of complex carbohydrates within 2 h before testing. Subjects were not allowed medication or maximal exercise within the preceding 24 h.
METHODS

Subjects
Protocol. To assess baroreflex responses during bed rest, we used two infusion protocols designed to assess BP control over a wide range of pressures. Stepwise venous infusions of phenylephrine (PE), an ␣ 1-adrenergic receptor agonist, were used to induce vasoconstriction, whereas sodium nitroprusside (SNP), a nitric oxide donor, was used to induce vasodilation. Testing occurred 1 day before bed rest (20 men and 10 women) and near bed rest day 30 (20 men and 10 women) and day 60 (16 men and 8 women). In women, the protocol was always performed during menses to control for hormonal levels (66) .
Twenty-gauge intravenous catheters (BD Insyte Autoguard, Becton Dickinson, Franklin Lakes, NJ) were inserted into suitable veins for drug infusions and blood draws on contralateral arms. After a 20-min rest period, normal saline was infused for 10 min using an infusion pump (Baxter FLO-GARD 6201, Round Lake, IL). At the end of the infusion, a 3-ml blood sample was drawn to measure baseline catecholamines. Three 10-min infusions of increasing dosages of PE (0.4, 0.8, and 1.6 g·kg Ϫ1 ·min Ϫ1 ) were administered. A 20-min rest followed the PE infusions to allow the subject's HR and BP to return to baseline. After the rest period, normal saline was infused again for 10 min followed by three 10-min infusions of SNP (0.4, 0.8, and 1.2 g·kg Ϫ1 ·min Ϫ1 ), similar to the above procedure. Not all subjects completed all three dosages of both drugs. Infusions were stopped if diastolic BP (DBP) changed by 15 mmHg, systolic BP (SBP) rose by 50 mmHg or fell by 25 mmHg, absolute SBP went below 70 mmHg, HR went below 40 beats/min, cardiac rhythm changed, or the subject requested termination.
ECG (Escort II, Medical Data Electronics, Arleta, CA), respiration, and finger arterial BP (Finometer, Finapres Medical Systems) were digitized and recorded at 250 Hz (Notocord, France). Offline analyses were performed with MATLAB (MathWorks, Natick, MA). Norepinephrine (NE) assays were conducted at the Yale University GCRC Core laboratory using HPLC with electrochemical detection (ESA, Chelmsford, MA), where sensitivity was from 2 to 5 pg/ml with an intra-assay variation of 1.9 -2.5%.
HR variability and BP variability. Artifacts, ectopic beats, and occasional deep breaths, as determined from the respiration signal, were manually removed from the R-R interval and BP data series. Finometer calibration steps were also removed from the BP signal for the accurate detection of SBP and DBP. R-R intervals and SBP were resampled at 4 Hz using a cubic spline interpolation, and the mean and linear trend were removed before spectral power calculation. Power spectral densities were calculated using Welch's method of modified periodograms (65) with segments overlapping by 50% and a 1,024-point fast Fourier transform. Power spectral densities were integrated using the trapezoidal method over the specified frequency range to determine low-frequency (LF; 0.04 -0.15 Hz) and high-frequency (HF; 0.15-0.40 Hz) power (60) . Autonomic activity was approximated by LF SBP, an index of sympathetic activity (48, 51, 55) , and the HF R-R interval, an index of parasympathetic modulation (51, 54, 60) .
Baroreflex sensitivity. The spontaneous baroreflex slope, a measure of arterial baroreceptor sensitivity, was determined from beat-to-beat changes in SBP and R-R interval (6, 58) . Sequences of three or more beats where SBP increased by at least 1 mmHg and the following R-R interval lengthened by at least 10 ms, as well as sequences where a decrease in SBP was followed by a shortening of the R-R interval, were identified. Least-squared linear regression was used to determine the slope and correlation coefficient of each ramp. Baroreflex gain was defined as the average slope of the ramps during each infusion where the squared correlation coefficient was Ͼ0.85.
Plasma volume. Plasma volume was measured in all of the subjects using the carbon monoxide rebreathing technique (46, 63) before bed rest and around bed rest days 28 and 57 as part of a separate protocol (53) . The contribution of the plasma volume index, which corrects plasma volume by body surface area (53) , to baroreflex sensitivity during bed rest was examined to determine if decreases in baroreflex sensitivity were due to bed rest or hypovolemia.
Statistical analysis. All statistical analyses were performed using Stata, IC software (version 11.2, StataCorp LP, College Station, TX) and setting the two-tailed ␣ to reject the null hypothesis at 0.05. To meet the assumptions required of the statistical analyses, all of the spectral measures, NE, and spontaneous baroreflex slope required a log transformation. The NE outcome also included a zero offset before log transformation to improve the distribution of residuals and thereby meet the statistical assumptions.
As described above, our longitudinal experimental design involved repeated measures of our dependent variables before, during, and after bed rest. Not all subjects completed the full 60 days of bed rest due to hurricane evacuations (4 men and 2 women); however, the statistical techniques that we used enabled analysis of all available data (i.e., no subject in this data set was dismissed due to deviation from the standard bed rest conditions). These individuals supplied pre-bed rest and in-bed rest observations but no post-bed rest data due to their evacuation. Thus, our analysis included complete data from n ϭ 24 subjects plus partial data from those 6 subjects who were unable to complete the protocol but were nevertheless able to contribute some data for analysis.
Separate mixed-effects linear regression models were used to evaluate the effects of sex, bed rest day, and dose on our continuously scaled dependent variables. Our statistical model included fixedeffects dummy-coded ␤-coefficients comparing men with women, each in-bed rest and post-bed rest time period versus baseline, and each of the three doses (0.4, 0.8, and 1.6 g·kg Ϫ1 ·min Ϫ1 for PE and 0.4, 0.8, and 1.2 g·kg Ϫ1 ·min Ϫ1 for SNP) versus normal saline baseline. We also included all possible two-way and three-way interaction terms in our model enabling us to test our hypotheses that sex and dose have interactive effects on changes over time. As typical 
Pre-bed rest with mixed-effects modeling, we included random intercept terms to accommodate the longitudinal design of the experiment, allowing each participant to have their own offset. Random slopes were not indicated in our evaluation of model residuals and did not provide better fit to the data. Overly influential outliers (those with standardized residuals greater than 3 or less than Ϫ3) were removed to meet statistical assumptions. Less than 2% of the measurements were found to be overly influential. All results are reported as means Ϯ SE.
To evaluate the effect of plasma volume on baroreflex sensitivity, mixed-modeling analysis was performed on the baseline spontaneous baroreflex slope using both bed rest day and plasma volume index as factors and on the baseline spontaneous baroreflex slope using just bed rest day as an independent variable. The two models were compared to determine the contribution of plasma volume to changes in the spontaneous baroreflex slope.
RESULTS
Effect of bed rest. Shifts in R-R interval, autonomic function, and baroreflex sensitivity illustrate the cardiovascular deconditioning that accompanies bed rest. R-R interval decreased with bed rest (P Ͻ 0.001). The sex-by-day interaction (P Ͻ 0.05) for the PE baseline and infusions indicated a larger decrease in R-R interval with bed rest in men. Main effects of bed rest day showed a decrease in SBP (P Ͻ 0.005) and DBP (P Ͻ 0.03), yet the sex-by-day interactions (P Ͻ 0.03) indicated the effect was due to men, such that SBP and DBP did not decrease with bed rest in women. Arterial baroreflex sensitivity decreased with bed rest (P Ͻ 0.001) during the entire protocol, and this decrease was greater in women than in men after 30 days of bed rest, as evidenced by the sex-by-day interaction during the SNP baseline and infusions (P Ͻ 0.02). Statistical analysis to determine the effect of plasma volume on the decrease in the spontaneous baroreflex slope yielded a main effect of bed rest day (P Ͻ 0.01 for pre-PE saline and P Ͻ 0.02 for pre-SNP saline) but no significant contribution from plasma volume index in the mixed model. Additionally, the model with both bed rest day and plasma volume index as factors was not significantly different from the model with just plasma volume as a factor, indicating the decrease in spontaneous baroreflex slope was due to bed rest day and not hypovolemia.
Bed rest additionally altered autonomic function, as measured by catecholamine response and spectral HR variability. Catecholamine analysis yielded an enhanced drug response during bed rest; the main effects of bed rest were attenuated plasma NE levels during the PE infusions (P Ͻ 0.001) and elevated plasma NE levels during the SNP infusions (P Ͻ 0.01), with an enhanced response at the lowest SNP dose during bed rest (day-by-dose interaction, P Ͻ 0.03). HR variability analysis further detected alterations in autonomic balance. Bed rest was characterized by diminished parasympathetic modulation (HF R-R interval, P Ͻ 0.04) and increased sympathetic activity (LF SBP, P Ͻ 0.005), both of which were significant during the entire protocol.
Effect of PE. Group means Ϯ SE of the measured and calculated parameters during each of the PE infusions are shown in Table 1 . Mean R-R interval, SBP, and DBP increased with PE infusion (P Ͻ 0.001). A typical response to the PE infusions is shown in Fig. 1 . Women had lower SBP and DBP than men (P Ͻ 0.005), experienced a larger increase in DBP from baseline than men with higher PE doses (P Ͻ 0.05), and tended to experience a larger increase in SBP from baseline than men with higher PE doses (P ϭ 0.058; Fig. 2 ). Plasma NE levels decreased (P Ͻ 0.001). Significant sex differences in the response to the highest dose of PE were found in autonomic activity and baroreflex sensitivity analyses. Baroreflex gain increased with PE (P Ͻ 0.001), but women did not experience as large an increase in baroreflex gain as men during the 1.6 g·kg Ϫ1 ·min Ϫ1 PE infusion (sex-by-dose interaction, P Ͻ 0.05). Spectral analysis indicated that PE infusions were characterized by increased parasympathetic modulation (HF R-R interval, P Ͻ 0.001) and decreased sympathetic activity (LF Fig. 1 . Typical systolic blood pressure (SBP; top) and R-R interval (bottom) responses during phenylephrine (PE) infusions. Data were plotted for one male subject during bed rest. SBP, P Ͻ 0.001). As with baroreflex sensitivity analysis, HF R-R interval at the highest PE dose differed between sexes (sex-by-dose interaction, P Ͻ 0.02). Men experienced increased HF R-R interval with every PE dose, whereas the women's response was saturated such that HF R-R interval during the 1.6 g·kg Ϫ1 ·min Ϫ1 PE infusion was not different from that during the 0.8 g·kg Ϫ1 ·min Ϫ1 PE infusion. Effect of SNP. Group means Ϯ SE of the measured and calculated parameters during each of the SNP infusions are shown in Table 2 . A typical R-R interval and SBP response to the SNP infusions is shown in Fig. 3 . Mean R-R interval decreased with SNP (P Ͻ 0.001). Mean SBP was not affected by the drug in men and increased in women with SNP (sexby-dose interaction, P Ͻ 0.001). Mean DBP decreased with SNP (P Ͻ 0.03), but this decrease was dictated by the men's response (sex-by-dose interaction, P Ͻ 0.04). Baroreflex gain decreased with SNP (P Ͻ 0.001). The significant sex-by-dose interaction (P Ͻ 0.03) in baroreflex gain suggests that women experienced a larger decrease in baroreflex gain than men at the lower SNP doses. As expected, NE levels increased during the SNP infusions (P Ͻ 0.001). Autonomic activity, as indicated by spectral analysis, was also altered by the SNP infusions. Parasympathetic modulation (HF R-R interval) decreased and sympathetic activity (LF SBP) increased with SNP (P Ͻ 0.001). The parasympathetic (HF R-R interval) withdrawal caused by the SNP infusions was larger in women than in men (sex-by-dose interaction, P Ͻ 0.001) and was magnified during bed rest for both sexes (day-by-dose interaction, P Ͻ 0.005). These sex differences in autonomic regulation during SNP are shown in Fig. 4 .
DISCUSSION
Overall findings. Bed rest caused a decrease in R-R interval, baroreflex sensitivity, and spectral indexes of parasympathetic modulation and an increase in spectral indexes of sympathetic activity. Catecholamine levels during the infusion of vasoactive drugs and the parasympathetic withdrawal with SNP infusions were also enhanced with bed rest. Autonomic response to infusion was as expected, with PE causing an increase in R-R interval, SBP, baroreflex sensitivity, and parasympathetic modulation. SNP had opposite effects on autonomic function, with decreases in R-R interval, baroreflex sensitivity, and parasympathetic modulation and an increase in sympathetic activity. The differences in sympathetic activity during infusions of both drugs were significant in both catecholamine levels and spectral analysis indexes. However, the more interesting findings of this study are the observed sex differences during the drug infusions. During the pre-SNP saline and SNP infusions, men tended to have higher sympathetic modulation than women, whereas women suppressed parasympathetic modulation more than men, and men tended to increase sympathetic activity more than women during the SNP infusions. This parasympathetic suppression in women extended to the baroreflex sensitivity results, where women experienced more decreased baroreflex sensitivity than men at lower SNP doses and a quicker decrease in baroreflex sensitivity with bed rest than men.
BP responses to vasoactive drugs. As expected, SBP increased during PE; however, we did not observe the expected decrease in mean SBP during SNP (Fig. 4) and even found an increase in mean SBP during SNP in women. BP responses were similar to Pre-bed rest those observed by Korner et al. (43), who examined the steadystate properties of the baroreflex by injecting PE and glyceryl trinitrate in small doses to the right atrium over 15-20 s. These investigators showed a vasodilator injection followed by a drop in BP, a plateau, and a subsequent recovery in BP and a PE injection followed by increase in BP, where a recovery did not occur within the plotted area. The difference in the recovery of the BP responses to the PE and SNP infusions could be due to the differences in the catecholamine response. Previous studies (23, 34) have found that the increase in plasma NE during hypotension is larger than the decrease seen during hypertension. We observed similar results, where the magnitude of the increase in NE during the SNP infusions (175 Ϯ 7 pg/ml) was significantly larger (t-test, P Ͻ 0.001) than the magnitude of the decrease in NE during the PE infusions (101 Ϯ 5 pg/ml). Thus, the lack of change in SBP during SNP seems to be indicative of a larger compensatory response to the vasodilator than the vasoconstrictor in women.
Sex differences in autonomic control. Determination of baroreflex curves for men and women was precluded by the lack of decrease in SBP in women during the SNP infusions. Tank et al. (59) were able to draw such curves; however, they did not control for the menstrual cycle and included women taking oral contraceptives, whereas we only tested women during the early follicular phase and none of the women were taking hormones. Previous studies (38, 50) have shown that sympathetic activity, as measured by plasma NE and muscle sympathetic nerve activity, as well as the sympathetic and cardiovagal baroreflex, change between the phases of the menstrual cycle. Although we were not able to draw the baroreflex curves for the sexes, we showed sex differences in baroreflex response to vasoactive drugs. Specifically, the lesser spontaneous baroreflex slope response in women for the higher doses of PE suggests that women reach the saturation region of the baroreflex at a lower BP than men. The larger decrease in spontaneous baroreflex slope in women for the lower dose of SNP could indicate a less effective baroreflex than men, particularly during low-level stress on the cardiovascular system. This result, together with Christou et al.'s finding (12) of less effective baroreflex buffering in women, suggest a contribution of the baroreflex to sex differences in orthostatic tolerance.
Our results agree with previous studies (3, 4, 27, 56) showing that women are characterized by enhanced parasympathetic responsiveness and reduced sympathetic activity in the autonomic control of BP compared with men. However, we have shown this sex difference during a range of constant infusions of vasoactive drugs instead of during orthostatic maneuvers or autonomic blockades. We have also shown that long-duration bed rest does not affect sex differences in the autonomic control of BP. The differences in autonomic regulation were clearly observed during SNP infusions, where women suppressed parasympathetic modulation (HF R-R interval) more than men. During PE infusions, both sexes increased parasympathetic modulation, yet HF R-R interval increased more in women for the lower doses of PE and was saturated by the 0.8 g·kg Ϫ1 ·min Ϫ1 infusion. The saturation of HF R-R interval does not indicate poor parasympathetic control or a parasympathetic ceiling in women, but likely a further increase in parasympathetic stimulation. The HF R-R interval quantifies the respiratory sinus arrhythmia (5, 51, 54) , which is primarily parasympathetically mediated. At very high levels of vagal stimulation, the respiratory sinus arrhythmia is diminished and dissociated from parasympathetic activity (5, 32, 47) , causing a saturation, or even a decrease, of respiratory measures of parasympathetic activity (24, 33, 47) . Goldberger et al. (33) showed that a quadratic relationship outperformed a linear relationship between log-transformed HF R-R interval and R-R interval, accounting for a decrease in HF R-R interval at very high levels of vagal activity, as indicated by large R-R intervals caused by PE infusions. Although they identified an age effect for predicting the quadratic curves, they did not find a sex effect. Our results indicate a saturation in the women's HF R-R interval and no sex difference in R-R intervals (Fig. 2) , suggesting that such a quadratic relationship might be horizontally shifted to account for sex, where women reach the HF R-R interval ceiling at a lower R-R interval than men.
Autonomic dysfunction with bed rest. The differences in autonomic activity between men and women were preserved throughout 60 days of bed rest. However, bed rest caused autonomic dysfunction, as evidenced by the decrease in parasympathetic modulation (HF R-R interval) and baroreflex sensitivity. We found an increase in sympathetic activity when measured by LF SBP, no main effect of bed rest on catecholamines, and no change in the response of either measurement to the drug doses with bed rest. Baseline sympathetic activity or the response to an orthostatic stimulus have been reported to decrease (11, 20, 57) , not change (15, 17, 52, 57) , or increase with bed rest (40, 52) . The differences in these findings may be due to different study lengths, stimulus during the measurement, or methodology, where the particular method could be measuring muscle nerve activity, sympathetic tone, or cardiac sympathetic activity. Although the effect of bed rest on sympathetic activity has been controversial, our results agree with the consensus that parasympathetic modulation (17, 40, 42, 52) and baroreflex sensitivity (13, 21, 28, 39, 57) decrease with bed rest.
We not only found that parasympathetic modulation decreased with bed rest but also that the compensatory parasympathetic withdrawal during SNP infusions was magnified by bed rest. Furthermore, although plasma volume has been previously found to be both a main contributor (41, 42) and not significant (13, 15, 61) in reductions of baroreflex sensitivity, our results showed that the decrease in baroreflex sensitivity was not due to decreased plasma volume. In addition to showing that the known effects of bed rest on autonomic control are evident during continuous infusions of vasoactive drugs and that the reduction in baroreflex sensitivity is a function of bed rest day rather than reduction in plasma volume, we found that women experienced a larger decrease in baroreflex sensitivity than men by day 30 of bed rest. This sex difference in the time course of baroreflex dysfunction could potentially contribute to sex differences in orthostatic tolerance after bed rest.
Comparison with spaceflight. Multiple studies have examined autonomic function or baroreflex sensitivity during and after spaceflight; however, these studies consisted of entirely or mostly male subject groups, precluding the possibility of examining sex differences (2, 11, 16, 19, 22, 25, 29 -31, 62) . Although some studies have found that baroreflex sensitivity in flight is decreased (22) or similar to that in the supine position preflight (19, 62) , most studies have agreed that baroreflex sensitivity is decreased after spaceflight (16, 29, 30) . The reduction in baroreflex sensitivity after spaceflight is consistent with our findings during bed rest and those of other bed rest studies (13, 15, 28, 39, 57) . Spaceflight has also been shown to cause changes in autonomic function similar to those we found in bed rest, such as diminished vagal activity (2, 16, 22, 62) , increased sympathetic activity (11, 22, 26, 30, 31) , and increased sympathovagal balance (2, 30) . Future studies should specifically address whether the sex differences in autonomic function and baroreflex sensitivity observed in our bed rest study are also present during and after spaceflight.
Limitations. Due to uncontrollable circumstances, equipment availability, and preset maximum drug doses, certain limitations could have impacted our analyses. The aim of the study centered on sex differences, yet subject recruitment and availability limited the number of women to half of that of men. Missing data points due to hurricane evacuations and early termination of drug infusions further limited the statistical analyses that could be performed. Limitations of the hardware included an analog ECG output update rate of 125 Hz. This is below the recommended sampling rate for HR variability analysis, and although the digitizing of the signal at 250 Hz fell within guidelines, the accuracy of the HR variability measures could have been improved with a higher output rate. Autonomic activity was approximated by spectral analyses instead of invasive direct methods. Although the contribution of muscle sympathetic nerve activity to BP regulation during physiological stressors is unknown in women (36), our study could have benefited from other measures of sympathetic activity. The dosage of the drug infusions and termination criteria prevented an examination of both saturation regions of the baroreflex curve in most subjects, such that the lower saturation region of the baroreflex could not be examined in women. Finally, the rest period was chosen to be long enough to eliminate the effect of the PE infusions and for HR and BP to visually return to baseline. However, paired t-tests showned that plasma NE (P Ͻ 0.001, change: Ϫ66 Ϯ 6 pg/ml) was lower and mean R-R interval (P ϭ 0.003, change: 19 Ϯ 6 ms) was higher during the pre-SNP saline infusion than the pre-PE saline infusion.
Conclusions. Long-duration bed rest suppresses parasympathetic modulation and baroreflex function in men and women, with women experiencing a larger decrease in baroreflex sensitivity than men after 30 days of bed rest. Despite this bed rest-induced autonomic dysfunction, the parasympathetic dominance in women and the sympathetic dominance in men are preserved throughout bed rest. Our results during PE infusions suggest that women have a different parabolic relationship between HF R-R interval and R-R interval than men, thus reaching a respiratory sinus arrhythmia ceiling at a lower R-R interval than men. This study reveals the need for studying sex differences in BP control after long-duration spaceflight, since autonomic control and baroreflex sensitivity are thought to contribute to postflight orthostatic intolerance.
